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(54) FILLER FOR LOST FOAM PATTERN MOLD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the structural defect caused by the expansion of a filler 
and to obtain the excellent dimensional precision by using the filler for a mold, consisting 
essentially of a forsterite or a protoenstatite or the mixture thereof obtained from molten slag 
of nickel ore slag and containing at least MgO and Si02 and having the spherical shape of not 
more than a specified granular shape coefficient. 

SOLUTION: This filler for a lost foam pattern mold is composed of the molten slag having <1.2 
granular shape coefficient and containing 1 :2-2:1 wt. ratio of MgO and Si02. The molten slag is 
desirably the one executing a blast granulating treatment. To the whole filler, it is desirable to 
contain by wt.% of 67-50 MgO and 33-50 Si02, and for improving the refractoriness, it is 
desirable to add AI203 so that MgO+Si02:AI203 becomes 90-80:10-20 by wt.%. Molten metal is 
poured into the pattern made of polystyrene, etc., which can be lost with the molten metal, to 
form a casting. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A filler for lost pattern molds being obtained from fusion slag of nickel-ores slag, using 
as the main ingredients forsterite which contains MgO and Si0 2 at least, pro TOENSUTE 
tightness, or those mixtures, and having with a grain shape coefficient of 1 .2 or less spherical 
shape. 

[Claim 2]The filler according to claim 1 whose weight ratios of MgO and Si0 2 are 1:2-2:1. 
[Claim 3]The filler according to claim 1 or 2 in which both MgO, aluminum 2 0 3 , or they are added. 
[Claim 4]A filler of any one statement of claim 1-3 obtained when a filler for lost pattern molds 
carries out **** processing of the fusion slag. 

[Claim 5]The filler according to claim 4 in which a filler for lost pattern molds is obtained dry 
type or by carrying out wet grinding processing after **** processing in fusion slag. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the filler for lost pattern molds (a filler is only 
called hereafter). This invention relates to the filler which has very ideal description in detail. 
[0002] 

[Description of the Prior Art]Although various methods are proposed as a cast preparation 
method, there is evaporative pattern casting called a full mold process. 

[0003]This method molds the model of the casting (product) which asks for casting by resin like 
styrene foam, embeds this model into the filler in a molding flask, and under ordinary pressure or 
decompression (-50 - -200mmHg), It is the method of creating a casting by replacing with metal, 
vanishing a model by carrying out teeming of the fusion metal. 

[0004]For the filler used for evaporative pattern casting, self-hardenability sand like natural silica 
sand is generally used, and organic caking additives, such as furan resin and phenol resin, and an 
inorganic caking additive like sodium silicate are added if needed. The caking additive has played 
the role which raises the shape retaining property of self-hardenability sand. 
[0005] 

[Problem(s) to be Solved by the Invention] Here, since the natural silica sand generally used as a 
filler expanded by teeming of fusion metal, there was a limit in the dimensional accuracy of the 
casting obtained. 

[0006] Restoration of the filler into a molding flask is performed vibrating a molding flask around 
the model arranged in a molding flask. It is necessary to fill up with a filler uniformly and firmly. 
However, since the grain shape was a polygon, mobility of natural silica sand was bad, and it was 
difficult to fill up the heights a level hole and under a model especially to a vibrating direction. 
[0007]Since a grain shape was a polygon, natural silica sand also had the problem that 
breathability was not enough. When breathability was bad, the "soot" which cannot discharge 
promptly the gas produced in the relaxation time of a model to the exterior, but originates in gas 
as a result remained in the casting, and there was a possibility of becoming inferior goods. When 
casting as another problem, decompressing, and breathability was bad, the decompression degree 
needed to be made high more, but [ as a result ] the phenomenon (plug phenomenon) in which 
fusion metal flowed in between fillers arose, and there was a problem that a cast casting surface 
got chappy. 

[0008]Since natural silica sand was a polygon when it sees from improvement of work 
environment and the viewpoint of loss in quantity of industrial waste that concern is high, there 
was a possibility that it may damage when generating and sand of a heat crack contact, and it 
might be generated by dust in recent years again, at the time of cast formation and the filler 
recovery after formation. As a result, work environment worsened, or recovering efficiency got 
worse by breakage, and there was a possibility that industrial waste might arise so much. 
[0009] 

[Means for Solving the Problem]According to this invention, it is obtained from fusion slag of 
nickel-ores slag in this way, Forsterite which contains MgO and Si0 2 at least, pro TOENSUTE 
tightness, or those mixtures are used as the main ingredients, and a filler having with a grain 
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shape coefficient of 1 .2 or less spherical shape is provided. 
[0010] 

[Embodiment of the Invention] 

[0011]The filler of this invention can fuse a natural nickel-ores stone with an electric furnace, 
and can be obtained from the fusion slag generated as by-products. The filler is using as the 
main ingredients the forsterite which contains MgO and Si0 2 at least, pro TOENSUTE tightness, 
or those mixtures. Since the coefficient of thermal expansion is very low, this ingredient can 
form a high-precision casting. Since it is hard to produce a heat crack, that the filler itself is 
damaged can decrease and a recovery rate can be raised. As a result, it decreases the yield of 
industrial waste. The main ingredients mean 60 % of the weight or more preferably 50% of the 
weight or more. 

[0012]Here, forsterite is expressed with 2 MgO-Si0 2 and, on the other hand, pro TOENSUTE 
tightness is expressed with MgO-Si0 2 . Forsterite is about 1600 ** and, on the other hand, the 
pro TOENSUTE tightness is about 1450 ** in pyrometric cone equivalent. Therefore, it is 
preferred to use the fusion slag which uses forsterite as the main ingredients for cast like 
stainless steel at the metal which needs an elevated temperature. 

[001 3] However, if a MgO ingredient is added and the presentation of MgO and Si0 2 is brought 
close to 2:1 (weight ratio) even when the obtained fusion slag uses pro TOENSUTE tightness as 
the main ingredients, the comparable pyrometric cone equivalent can be obtained. MgO is a 
gestalt of magnesia clinker, seawater magnesia, etc., for example, and can be added to the filler 
fused with the electric furnace etc. 

[0014]MgO more than twice the weight of SiO z may be included in the filler as a whole. As for 
MgO of the whole filler, and the composition ratio of Si0 2 , it is preferred that it is 67 to 50 % of 
the weight and 33 to 50% of the weight of a range. As ingredients other than MgO and Si0 2 , the 
ingredients (for example, Fe 2 0 3 , aluminum 2 0 3 , CaO, etc.) mixed at the time of the ingredient of 
nickel-ores stone origin and/or scouring may be contained. 

[0015]In order to raise the pyrometric cone equivalent, aluminum 2 0 3 may be added 
independently. For example, when aluminum 2 0 3 is added to the fusion slag which uses forsterite 
as the main ingredients, the pyrometric cone equivalent can be raised by about 100 **. As for 
especially aluminum 2 0 3 , it is preferred to be contained in less than 20% of the weight of quantity 
in a filler. As for the content of aluminum 2 0 3 , it is more preferred that it is 10 to 20 % of the 
weight and it is still more preferred that it is 10 to 15 % of the weight. Industrially as a raw 
material of aluminum 2 0 3 , fused alumina, sintered alumina, mullite, diamond SUBOA. bauxite, etc. 
are mentioned, since these raw materials contain aluminum 2 0 3 at about 50 to 99.3% of the 
weight of an arbitrary rate — the above — adding to the fused filler is preferred, adjusting so 
that it may become the content of the desirable range. As for the presentation of the more 
concrete whole filler, it is preferred that sum total:aluminum 2 0 3 of MgO and Si0 2 is 90 to 80 % of 
the weight : 10 to 20 % of the weight. 

[0016]The grain shape coefficient of a filler is 1.1 or less preferably 1.2 or less. In the case of 1.2 
or less, a filling factor improves and the breathabillty of a mold improves. Generating of the dust 
at the time of recovery by contact between fillers can be prevented for the shape near a ball. 
[0017]The above-mentioned grain shape coefficient means the value computed using the sand 
surface product measuring instrument (made in George Fisher). That is, a grain shape coefficient 
means the value which broke the surface area of the actual sand granules perg by theoretical 
surface area. Theoretical surface area means the surface area at the time of assuming that all 
sand granules are balls. Therefore, it expresses that it is the shape near a ball, so that a grain 
shape coefficient is [ one ] near. 

[0018]As for the filler of this invention, it is preferred to have particle size distribution (30-850 
micrometers and also 53-590 micrometers). Since a breathability fall is carried out when smaller 
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than 30 micrometers and the cast surface is ruined undesirably when larger than 850 
micrometers, it is not desirable. 

[0019]Here, the particle size distribution in this invention says the value measured according to 
the particle-size-analysis method (Z2601) of the molding sand of JIS. If the approximate account 
of this method is carried out, an 850-micrometer sieve will be piled up on the sieve whose 
nominal dimension of a sieve is 30 micrometers, for example, A raw material is carried on an 
850-micrometer sieve, sieving machinery like a low tap type sieve machine is used, and what 
remained between two sieves is called the filler of 30-850 micrometers of particle size 
distribution. 

[0020]The filler of this invention may contain the binder for holding the shape at the time of 
casting by requestHowever, since a binder has the operation which produces a soot defect by 
barring restoration of a filler and remaining at the time of cast, its fewest possible ones are 
preferred. Although it is different according to the kind of binder, specifically, 1.0 or less % of the 
weight of the thing done for quantity use to the filler whole quantity is preferred. As a binder, 
organic binders, such as phenol resin and furan resin, and an inorganic binder like sodium silicate 
are mentioned, for example. The publicly known hardening agent (for example, amine compounds, 
such as organic acid, such as oxalic acid, formic acid, and acetic acid, hexamethylenetetramine, 
and trimethylamine) may be contained in this binder. 

[0021 ]It can obtain fusion slag by the ability of **** processing of the filler of this invention to 
be carried out. **** processing is processing which quenches slag and spheroidizes finely by the 
wind sent by Blois in a **** machine. This **** processing is not special and the atomizing 
method generally used as a method of manufacturing a glass bulb and a shot ball, for example 
can be used. 

[0022]After the above-mentioned style *#**#*, grinding processing may be performed further. 
The grinding processing can use each publicly known dry methods and wet process. 
[0023]In a dry method, by raising a raw material within a device by a high-speed flow, and making 
it collide with a collision plate, Pneumatic scrubber devices, such as sand RIKUREMA which 
carries out grinding processing by friction with the shock between raw materials, A raw material 
is thrown in on the rotor which carries out a high velocity revolution, and the method using high- 
speed-stirring machines, such as an agitator mill which carries out grinding processing using 
friction a high velocity revolution scrubber device and between sand granules which carries out 
grinding processing by the collision which takes place between the projection sand produced with 
a centrifugal force and the falling injection sand, and friction, etc. is mentioned. 
[0024]On the other hand, the method by grinding machines, such as a trough type which carries 
out grinding processing by friction between sand granules in the trough which rotated the 
shuttlecock, is mentioned to wet process. It is preferred to use wet process among these 
grinding processings. This is because sand smaller than the particle size of a request by grinding 
processing can be simultaneously removed by rinsing at the time of grinding processing. 
However, a filler comparable as wet process can be obtained by putting water washing equipment 
side by side also with a dry method. 

[0025]The filler of this invention is used for evaporative pattern casting. When this method is 
explained briefly, it is as follows. First, the model of the shape which asks for casting with the 
material which may be vanished with fusion metal is produced, it is arranged in a molding flask, 
and a filler is thrown in, vibrating a molding flask. Then, it is the method of obtaining the casting 
of desired shape in replacing that position with fusion metal, vanishing a model by dropping and 
pushing up fusion metal or pouring in by horizontal cast 

[0026]As a material which may be vanished with fusion metal, polystyrene, poly methyl 
methacrylate, both copolymer, the foam of both mixture, etc. are mentioned, for example. The 
coat for maintaining the shape may be formed on the surface of the model.The material called 
ceramic shell in the field concerned can be used for a coat. 

[0027]Next, although a filler is thrown in vibrating a molding flask, in the filler of this invention, 
the filling factor after vibration can be made more than 1 7g[/cm ] 3 . As compared with 
conventional natural silica sand being a 1.6 g/cm 3 grade, it is a high value. According to a filling 
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factor being high, the surface of the casting obtained can be smoothed more. It is a measuring 
method based on JIS B 0651, and, more specifically, it is possible for surface roughness to be 
14.0 micrometers or less. 

[0028]Especially as fusion metal, it is not limited but fusion things, such as aluminum, iron, and 
stainless steel, are mentioned. Although a model disappears with this fusion metal, the gas which 
causes a soot defect in the case of disappearance is generated. In order to discharge this gas 
out of a molding flask, a filler is wanted to have predetermined breathability at the time of 
restoration. In this invention, the permeability of 1360 or more cc/min can be obtained by the 
measuring method based on JIS Z 2601. In natural silica sand, they are generally 800 or less 
cc/min. Pouring of fusion metal may be performed under ordinary temperature or decompression 
(-100--300mmHg). 

[0029]After forming the casting of desired shape, a used filler can be easily reworked in this 
invention. The method in particular of reprocessing is not limited but each publicly known method 
can be used for it. The filler of this invention has a grain shape coefficient close to 1.2 or less 
and a ball, and since it consists of a specific crystal presentation containing MgO and Si0 2 and 
is hard to produce the breakage and the heat crack by contact of fillers, it can maintain the early 
characteristic, Therefore, reprocessing is easy. Even if it repeats 10 times casting and 
reprocessing, specifically, the result that a reuse can be carried out 99% of the weight or more 
has been obtained. 
[0030] 

[Example]Hereafter, the example of this invention is described. This invention is not limited to 
the following examples. 

[0031]After drying an example of manufacture natural nickel-ores stone (from New Caledonia) 
with a dryer, the electric furnace scoured the mixture obtained by adding anthracite and 
limestone with the rotary kiln. By carrying out **** processing of the fusion slag produced in 
this nickel scouring process, the filler for lost pattern molds of this invention was obtained. The 
chemical composition of the obtained filler is shown in Table 1. The chemical composition of 
natural silica sand (from Mikawa) is also shown in Table 1 for comparison 
[0032] 

Table 1] 









SiO, 




Fe,O a 




C&O 




50.64 


32.36 


3,6 


1.2 


0.6 


1.04 




98.07 


0,21 


0.38 


1.31 


0.3 


1.38 



[0033]The pyrometric cone equivalent of the filler of this invention was about 1450 **. 
[0034]Nature was filled up with the filler and natural silica sand of this invention, respectively in 
150 mm of examples phix50-mm cylinder, and vibration of certain conditions was given to the 
cylinder after that. It asked for the filling factor by measuring the filler of this invention after 
vibration, and the height of natural silica sand. A result is shown in Table 2. 
[0035] 
[Table 2] 







1- 7 1 


ran 


1. 6 L 



[0036]The filler of this invention was understood that a filling factor is very high from Table 2. 
[0037]The caking additive which consists of phenol resin (KAO step: made by the Kao Quaker 
company) currently generally used to example 2 full mold process and organic ester (made by 
the Kao Quaker company) was mixed to the filler and natural silica sand of this invention. Mold 
strength (compressive strength) was investigated using these fillers. Measurement of mold 
strength measured the intensity after 24-hour neglect according to the JACT examining method. 
The addition of resin was fluctuated to 0.5 % of the weight, 0.7 % of the weight, and 1 .0% of the 
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weight, and organic ester was used at 25% of the weight of a rate to resin. A result is shown in 
Table 3. Table 3 also showed the mold strength at the time of using natural silica sand and 
reproduction silica (reconditioned sand of natural silica sand from a full mold process) instead of 
the filler of this invention for comparison. 
[0038] 

[Table 3] 





mm o. 7 as* 


#111.0 as* 
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1 2 ~ 
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1 0 


16 



[0039]When for the filler of this invention to have mold strength larger than natural silica sand 
and reproduction silica, and to obtain the same mold strength from Table 3 was wished, it turned 
out that the addition of resin can be lessened. In the case of the full mold process, if mold 
strength is a 10 - 15 kg/cm 2 grade, specifically, it is said to be enough. If Table 3 is seen from 
this viewpoint, in reproduction silica, 0.7% of the weight of resin is required, but in the filler of this 
invention, the intensity beyond it is obtained at 0.5 % of the weight. The coefficient of thermal 
expansion at 1000 ** in case resin is 0.7 % of the weight was measured. Measurement of the 
coefficient of thermal expansion was measured using differential heat type expansion r 
apparatus (Rigaku TMA8140). A result is shown in Table 4. 
[0040] 
[Table 4] 



I ' IftjfeS* (96) 


EMM* 


0 




1. 5 




1. 2 



[0041]It turned out that the mold with which a coefficient of thermal expansion is 0, and the filler 
of this invention carries out neither expansion nor contraction from Table 4 to silica having a 
coefficient of thermal expansion of 1 .2-1 .5 can be provided. 

[0042]The casting surface of the product obtained by using the filler and natural silica sand of 
example 3 this invention for casting with a full mold process as follows was observed. Using the 
model made from 50cmx50cmx50cm styrene foam, this has been arranged in a molding flask, and 
it was filled up with the filler and natural silica sand of this invention, vibrating a molding flask. To 
the filler and natural silica sand of this invention, 25 % of the weight was added [ phenol resin ] 
for organic ester to 0.5 % of the weight and resin. The cast iron molten metal based on this mold 
JIS FC250 was cast at 1470 **, it took out from the after [ cooling ] type, and the casting 
surface of the product surface was investigated. Evaluation of the casting surface was 
performed by the size of average surface roughness, and average surface roughness was 
performed based on JIS B 065 1 using surface roughness measuring apparatus (Mitutoyo 
surfboard test 301). A result is shown in Table 5. 
[0043] 
[Table 5] 



2. 6 



[0044]From Table 5, the filler of this invention was understood that the surface roughness of a 
casting surface is smaller than natural silica sand, and a casting surface is good. The number of 
the soot defects (pinhole-like defect) of the range of 10cmx10cmx10cm of the surface of the 
upper part of the obtained product was measured. A result is shown in Table 6. 
[0045] 
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[Table 6] 
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[0046]Table 6 showed that a soot defect did not exist but the filler of this invention could make 
the surface state of a product more desirable. This is considered that the breathability of the 
mold evaluated by the following Examples 4 has affected. 

[0047]In example 4 full mold process, if the gas emitted by disappearance of a model at the time 
of cast cannot be missed outside through a mold, the gas which remained in the mold becomes 
important [ the breathability of a mold ] in order to remain as a soot defect for a product Below, 
the moid (50 mm phix50 mm) was formed using the filler and natural silica sand of this invention, 
and the permeability was measured based on JIS Z 2601. To the filler and natural silica sand of 
this invention, 0.7 % of the weight and organic ester were added for phenol resin by 25 % of the 
weight / resin. A result is shown in Table 7. 
[0048] 
[Table 7] 









1300 




80 0 ~- ^ 



[0049]From Table 7, the mold which uses the filler of this invention had good breathability, and 
showed the permeability of about 1 .5 times or more as compared with polygonal natural silica 
sand. Therefore, it turned out that the gas which remains in a mold can be reduced and a soot 
defect can be prevented as a result. 

[0050]The filler is wanted to improve decline in the recovering efficiency by a chip and a crack of 
the filler at the time of generating of the dust by recovery and recovery, and generating of 
industrial waste in recent years [ example 5 ]. From these viewpoints, recovering efficiency was 
evaluated by the following methods about the filler and natural silica sand of this invention. 
(1) The filler and natural silica sand of this invention were put into the grinder (table-top-type 
ball mill by an inlet company company), and the crushing rate when grinding for 20 minutes was 
repeated 3 times was measured (based on the JAGT method). The crushing rate measured the 
particle size distribution before crushing, and the particle size distribution after crushing by the 
AFS standard, and expressed them in units of percentage of the particle size distribution after 
crushing to the particle size distribution before crushing. The crushing rate was measured about 
what was beforehand calcinated at 1000 **, and the thing which is not calcinated. A result is 
shown in Table 8. 



[0051] 
[Table 8] 
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9 5.60 
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7 4. .13 



[0052]From Table 8, the filler of this invention was understood that heat deterioration also has 
[ which has little crushing consumption ] it compared with natural silica sand. [ little ] 
(2) It was filled up with 1000 kg of the filler and natural silica sand of this invention containing 
0.5% of the weight of phenol resin, respectively, arranging the model which consists of 
50cmx50cmx50cm styrene foam in a molding flask, and vibrating a molding flask. Subsequently, 
the cast iron molten metal based on JIS FC250 was cast at 1470 **, and after-cooling products 
were taken out. then, the recovering machine (sand fresher by a ****** material company) of 
marketing of the used filler and natural silica sand of this invention — through — it was again 
used for the mold. The above-mentioned process was repeated 1 0 times and the recovery rate 
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for every time was measured. A result is shown in Table 9. 
[0053] 

[Table 9] 
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[0054]Even if the filler of this invention repeated casting 10 times, they could be collected from 
Table 9 99%, but 87% of natural silica sand has been collected. From the above-mentioned 
Example 5, the filler of this invention was understood that there is little dust at the time of 
recovery, recovering efficiency is good and generating of industrial waste also has it. [ little ] 
[0055] Comparison with the filler of example 6 this invention and a commercial filler is performed 
as follows. The cera bead (made by an inside-and-outside ceramic company) which is mullite 
system ceramics was used for the commercial filler. This filler had a grain shape coefficient of 
1.05, and 210-410-micrometer particle size distribution, mainly including the chemical entity of 
61% of the weight of aluminum 2 0 3 , and 35% of the weight of Si0 2 . 

[0056]When the electron microscope photograph of the filler of this invention and a commercial 
filler was taken, the filler of this invention had the very smooth surface, but the unevenness with 
a commercial fine filler existed. It is thought that it is making into a cause to obtain a commercial 
filler to both difference being what is produced by the filler of this invention carrying out **** 
processing of the fusion thing of a raw material by carrying out spray dry processing of the raw 
material of a half-fusion state. 

[0057]The quantity of residual resin at the time of repeating oast was measured as follows using 
the filler of this invention, and the commercial filler. First, the organic ester of 25% of the weight 
of quantity was added to 0.5 % of the weight of phenol resin, and phenol resin to each of the filler 
of this invention, and a commercial filler. It was filled up with 1000 kg of the above-mentioned 
fillers, respectively, arranging the model which consists of 50cmx50omx50cm styrene foam in a 
molding flask, and vibrating a molding flask. Subsequently, the cast iron molten metal based on 
JIS FC250 was cast at 1470 **, and after-cooling products were taken out. Then, it reproduced 
by rotor RIRIKUREMA (made by Japan Casting Co., Ltd.) of marketing of the used filler and 
natural silica sand of this invention, and was again used for the mold. The above-mentioned 
process was repeated 5 times and the amount of residual resin for every time was measured. A 
result is shown in Table 10. LOI% showed the amount of residual resin. 
[0058] 
[Table 10] 
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[0059]From Table 10, the filler of this invention was understood that there are few amounts of 
residual resin than a commercial filler. Since the filler of this invention has the surface very 
smoother than a commercial filler, this is for the resin which adhered to the filler after casting to 
peel easily at the time of reproduction, and for resin not to remain on the filler surface. On the 
other hand, the resin which adhered after casting since fine unevenness existed in the surface 
eats into unevenness, a commercial filler remains in the state where it pasted up, and since it is 
hard to separate at the time of reproduction, the amount of residual resin will increase. If the 
amount of residual resin increases, the intensity of the mold which comprises a reproduced filler 
will deteriorate, and when residual resin at the time of cast decomposes, the gas made to 
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generate a casting defect will be emitted. Next, the mold strength of the commercial filler was 
measured like Example 2. The result is combined with the mold strength of the filler of this 
invention, and is shown in Table 1 1 . 
[0060] 

[Table 11] 
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[0061]As for the filler of this invention, as compared with the commercial filler, big mold strength 
is obtained from Table 1 1 with the low resin amount. This is considered to be based on the 
surface of the filler of this invention being smooth. 
[0062] 

[Effect of the Invention]Since the filler for lost pattern molds of this invention is low dilatability, 
the casting defect (veining and mold crack) resulting from expansion of a filler is prevented by 
the cast, and it can raise dimensional accuracy more. Since breathability is also good, when gas 
remains at the time of casting, a defect (soot defect) can be prevented. Since it is a globular 
form mostly and quantity of a binder can be lessened more, the collapsibility of the mold after 
being not only economical but casting is also good. 

[0063]It is a globular form, and since it consists of a hard raw material and is not crushed at the 
time of recovery and reproduction, a recovery rate can also reduce the quantity of dust highly. 
Therefore, work environment can be improved, there is also little generating of industrial waste, 
and it is the filler which was adapted for the needs of the time and in which industrial value is 
very high. 
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